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List of Abbreviations

ac
cfs
cfu
cm

acre M
cubic feet per second mg
colonyforming unit Mg
centimeter mi
cubic meters per second mL
day mo
gram mt
hectare orgs
hectometer ppm
hour ppb
inch S
kilogram t
kilometer yd
liter yr
pound

Other abbreviations:

meter

milligram
megagram (= 1 mt)
mile

milliliter

month

metric ton (= 1 Mg)
E.coliorganisms
parts per million
parts per billion
seond

ton (English)

yard

year

AFO
BMP
Chia
E. coli
GM
LDC
N
ortho-P
P
SSM
TN
TP
WQSs

animal feeding operation
best management practice

chlorophyll a
Escherichia coli

geometric mean (pertains to WQS for E. coli, = 126 orgs/100 mL)

load duration curve

nitrogen
ortho-phosphate
phosphorus

singlesample max (pertains to WQS for E. coli, = 235 orgs/100 mL)

total nitrogen
total phosphorus

water quality standard
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General Report Summary

What is the purpose of this report?

This reportserves multiple purposes.irst, it is a resource fancreased understanding of watershed and
water qualityconditionsin and aroundHickory Grove Lak&econd, it satisfies the Federal Clean Water
Act requirement to develop a Total Maximum Daily LoadLMor impaired waterbodieghird, it
provides a foundation folocally driverwatershed and water quality improvement effor&inally, it

may be useful for obtaining financial assistance to implement projects to retdmk®ry Grove Lake
from the federl 303(d) list of impaired waters.

What is wrong with Hickory Grove Lake

Hickory Grove Lakislisted as impaired on th2018 303(dJist for not supporting itrimary contact
recreation designated us&heimpairment is due teelevatedlevels ofalgae which is cased byoverly
abundantnutrientsand sedimentincludingsedimentbound phosphorusn the lake.

What is causing the problem?

The amount of posphorugransported to the lakdrom the surrounding watershed is sufficient to
cause excessive gath of algagwhichcanreduce water clarityPhosphorus is carried to the lake in two
primary forms: (1) attached to eroded soil that is transported to the lake by rainfall runoff and stream
flow, and (2) dissolved phosphorus in runoff and subsurface (ogv, shallow groundwateand tile

flow). Phosphorusand sedimentwvithin the water column and on the lake bed may become
resuspended under certain conditions, which can add to algae and turbidity iShe® are no

permitted point sourcesf phosphorusn the Hickory Grove Lakeatershed;therefore, all phosphorus
loads to the lake are attributed to nonpoint sources.

Nonpointsources are discharged in ardirect and diffuse manner, and ofteare difficult to locate and
guantify. Nonpoint source®f phosphorus in theHickory Grove Lakeatershedincludegully erosion,
sheet and rill erosiofrom various land usesunoff and subsurface flows from lands that receive
fertilizer applicationgrazed pasture langhoorly functioning septic systems, manurepdsited by
wildlife, and particles carried by dust and wind (i.e., atmospheric depositiargortion of the
phosphorus carried to the lake eventually settles to the lake bottom and accumuldieer certain
conditions, this accumulated phosphorus candee available for algal uptake and growth through an
internal recycling process

What can be done to improvélickory Grove Lake

Reducing phosphorus loss frgrasture,row crops and implementingdr improving existing structural
BMPs such astreambank tabilization, livestock exclusiogrased waterways and constructed
sediment basing beneficiallocationswill significantly reduc@hosphorudoadsto the lake.Dredging
the east sediment basin and targeted areas of the lake will increaseappingefficiency of thdake
helping to reduce sediment and phosphorus loads to the I&kmsideration should be given to
reductions in the population of gras:id commorcarp, whichgraze on aquatic plants reducing the
uptake of phosphorus.

In 2012,Story Canty developed a Watershed Management Action Plan (WMAP) to addrdssain
impairment.The WMAP took a proactive approach to protecting water quality because at the time of
development, Hickory Grove Lake was not impaired for algae. Many of the Bies\itMAP

addressed nutrient reduction. Sections 2 & 4 of this WQIP provide a brief discussion of the BMPs that
have been proposed or have been implemented.
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Who is responsible for a cleanétickory Grove Lakg

Everyone who lives, works, mcreates in he Hickory Grove Lakeatershed has a role in water qutsl
improvement.Nonpoint source pollution is unregulated and responsible for the vast majority of
sediment and phosphorus entering the lakenereforeyoluntary management of lanénimals and the
lake itselfwill be required toachievemeasurable improvements twater quality Many of the practices
that protect andimprove water quality alsbeneft soil fertility and structurethe overall health of the
ecosystemand the valuend productivityof the land Practices that improve water quality and enhance
the longterm viability and profitability ofgriculturalproduction should appeal to producers,
landowners, and lake useadike Improving water quality itickory Grove Lakevhile also improvig
the quality of the surrounding land, widbntinue torequire collaborativeparticipation by various
stakeholder groups, with landowners playing an especially important Aalditionally, those looking to
develop sites within thélickory Grove Lak&atershed should recognize thepactof improved water
quality on property values.

Does a TMDL guarantee water quality improvement?

The lowa Department of Natural Resources (DNR) recognizes that technical guidance and support are
critical to achieving theagls outlined in this Water Quality Improvement Plan (WQIB& TMDL itself

is only a document, and without implementation, will not improve water qualityerefore, a basic
implementation plan is included for use by local agencies, watershed managdrsitiaens for
decisionrmaking support and planning purposéis implementation plan should be used as a guide or
foundation for detailed and comprehensive planning by local stakeholders.

Reducing pollutants from unregulated nonpoint sources requigdsntary implementation of best
management practicedany solutions have benefits to soil health and sustained productivity as well as
water quality.However, quantifying the value of those ecosystem services is difficult, and those benefits
are not commaly recognizedConsequently, widespread adoption of voluntary conservation practices

is often difficult to achieveA coordinated watershed improvement effort fetickory Grove Lakeould
address some of these barriers by providing financial assistagciapital resources, and
information/outreach to landowners to encourage and facilitate adoption of conservation practices.

What are the primary challenges for water quality implementation?

In most lowa landscapes, implementation requires changes in larhgement and/or agricultural
operations.Management decisions may include changes in the number of acres that are actively tilled
and the diversity and rotation of crops producé@ithese changes present challenges to producers by
requiring new equipment (@., notill planters), narrowing plantindharvestingandfertilization

windows, and necessitating more actiaad complex farm management.

Additionally, potential shorterm losses in yields are more easily recognized and quantified than long
term bendits to soil health and sustained productivityis not easy to overcome existing incentives and
the momentum of current practice®Rromoting a longeterm view with an emphasis on losigrm soil
fertility, production, agroecosystem health, and reduceguit costs will be essential for successful,
voluntary implementation by willing conservation partnerwever, water quality improvement and
enhancement oHickory Grove Lakas a recreational resource are certainly attainable goals, and are
appropriateand feasible neaterm goals for a coordinatl watershed improvement effort

FHnal Draft TMDL -8- January 2021
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Required Elements of the TMDL

This Water Quality Improvement Plan has been prepared in compliance with the current regulations for
TMDL development that were promulgated i892 as 40 CFR Part 130.7 in compliance with the Clean
Water Act. These regulations and consequent TMDL development are summarized be&hieirtl.

Table 11. Technical Elements of the TMDL

Name andyeographic location of the impaire
or threatened waterbody for which the TMDL
is being established:

Hickory Grove Lak&Vaterbody IDA03-SSK
950, located in24, T83N, R2W, 2.5 miles
southwest ofColo, Story County, lowa

Surface water classificaticand designated
uses:

Alc Primary Contact
BLW) ¢ Aquatic life
HH¢ Human health (fish consumption)

Impaired beneficial uses:

Alcg Primary ContacfiR 5a)

TMDL priority level:

Priority Tierl

Identification of the pollutats and applicable
water quality standards (WQS):

Aesthetically objectionable conditiomie to
algd leading to very poor water transparency

Quantification of the pollutant loads that may
be present in the waterbody and still allow
attainment and mainteance of WQS:

Excess algaassociated withotal phosphorus
(TP) The allowable averagennual TP load =
3,432.5lbg year, the maximum daily TP load :
29.3 Ibs/day.

Quantification of the amount or degree by
which the current pollutant loads in the
waterbody, including the pollutants from
upstream sources that are being accounted
as background loading, deviate from the
pollutant loads needed to attain and maintair
WQS:

The existing growing season loaib,528.7
Ibs/yearmust be reduced b,096.2Ibs/year
to meet theallowable TP loadrhis isa
reduction ofapproximately38 percent

Identification of pollution source categories:

There are noegulatedpoint source
dischargs of phosphorus in the watershed.
Nonpoint sources of phosphorisclude
fertilizer and manure from no crops, sheet
and rill erosiorfrom row crops and pasture
wildlife, septt systemsgroundwater,
atmospheric deposition, and others.

Wasteload allocations (WLAS) for pollutants
from point sources:

There are no allowable point soie
discharges.
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Load allocations (LAs) for pollutants from
nonpoint sources:

The allowableannualaveragerP LA i8,089.2
Ibs/year, and the allowable maximum daily L,
is 26.41bs/day.

A margin of safety (MOS):

Anexplicit 10 percenMOS is incorporated
into this TMDL.

Consideration of seasonal variation:

The TMDL is based amnualTPloading
Although daily maximum loads are provided
address legal uncertainties, the average
annualloads are critical to itake water
quality and lake/watershed magement
decisions.

Reasonable assurance that load and wastel
allocations will be met:

Reasonable assurances for reductions in
nonpoint source pollution are provided by (1,
a list of BMPs (see Section 4 of this WQIP) t
would provide phosphorus reduoins, (2) a
group of nonstructural practices that prevent
transport of phosphorus, (3) proposed
methodology for prioritizing and targeting
BMPs on the landscape, and (4) best availat
data for estimating the efficiency/reduction
associated with BMPs.

Allowance for reasonably foreseeable
increases in pollutant loads:

Althoughwatersheddevelopment may
continue in the future, an increase in the
pollutant load from land use change is not
expected.

Implementation plan:

An implementation plan is outlined fection
4 of this Water Qualit Improvement Plan.
Phosphorudoading and associated
impairmentsmustbe addressed through
variety of voluntary managemesstrategies
and structuralpractices.
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1. Introduction

The Federal Clean Water Act requires taltes to developists of impaired waterbodies that do not
meetwater quality standards (WQS) amdpportdesignated useslhis list of impaired waterbodies is
NEFSNNBR G2 I a Ila&8itiodtd dede®ng the303(d) IRtpa Thtdl KakimDaily

Load (TMDL) must be developed for each impaired waterbody included on the TiMDL is a

calculation of the maximum amount afpollutant that a waterbody can tolerate without exceeding

2v{ FTYR AYLI ANARY3I (KS Bhe iMDINBIGIR®QsIrepiesdtdd Byythei SR dz
following general equation:

TMDL = LCSWLA +SLA + MOS

Where: TMDL = total maximum daily load
LC =loading capacity
SWLA = sum of wasteload allocations (point sources)
SLA =sum of load allocations (noamt sources)
MOS = margin of safety (to account for uncertainty)

One purpose of this Water Quality Improvement PI&MQIP)is to providea TMDLfor algae whichhas
decreasedvater quality in the lakeAnotherpurposeis to provide local stakeholdeesd watershed
managers with a tool to promote awarenessd understandingf water quality issues, develop a
comprehensive watershed management plabtain funding assistancandimplementwater quality
improvement projectsOverabundance of phosphorts largely responsible for excessive algal growth
which impaisthe primary contact designated usd Hickory Grove Lak&he impairmens are
addressedy development ofa TMDL that limitsotal phosphorus (TRdads to the lakePhosphorus
reductions sbuld be accompanied lnyeduced algal growth andhcreased wateclarity.

The plan also includes descriptswof potential solutions to thémpairments This group of solutions is
presentedas atoolbox of best management practices (BMR®) improvingwater quality inHickory

Grove Lakgwith the ultimate goal of meeting water quality standards and supporting designated uses.
These BMPs are outlined in the implementation plan in Seetion

The lowa Department of Natural ResourcB&lB recommends a phasl approach to watershed
managementA phased approach is helpful when the origin, interaction, and quantification of pollutants
contributing to water quality problems are complex and difficult to fully understand and predict.
Iterative implementation ofmprovement practices and adtbnal water quality assessment (i.e.,
monitoring)will help ensure gradual progress towdarwater quality standardsnaximize cost efficiency,
and prevent unnecessany ineffectiveimplementation of costly BMP#mplementation guidance is
provided in Section 4 of this report, amchter quality monitoringguidance igprovided in Sectiob.

Thisplanwill be of Imited valueunlessadditionalwatershed improvement activities and BMPs are
implemented.This will require the actevengagement of local stakeholdexsd landownersExperience
has shown thatocally ledwatershed plans have the highest potential for succ&ébg Watershed
Improvement Section ahe lowaDNRhas designe thisplanfor stakeholder use anthay be ablgo
provide technical supporfor the improvement of water quality itdickory Grove Lake

FHnal Draft TMDL -11- January 2021
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2. Description and History oHickory Grove Lake

Hickory Grove Lakis located irNevadaTlownship Story Countyapproximately2.5 milessouthwestof

the City ofCola Construction oHickory Grove Lakeascompleted by 1966 and the lake began filling in
1967, opened for recreational activities on Labor Day 126®| was full by 1969 (SoupM,, n.d.).The
lakeis locatedwithin the 445-acreHickory GrovéParkowned ard managed by th&tory County
Conservation Board'helake and park areprovidesfishing hiking, swimmingnd other outdoor
recreation activites for the publicFigure 21isa2017 aerial photograph with the badaries of the
watershed shown.

Table 21 lists some of the general characteristicHitkory Grove Lakand its watershed. Estimation of
physical characteristics such as surface area, depth, and volume aredraadshthymetric survey
conducted by thdowaDNR irMay of 2017.

Table 21. Hickory Grove Lak@/atershed and.ake Characteristics

Waterbody ID IAO03t SSKO50

12-Digit Hydrologic Unit Code (HUC)| 070801050604

12-Digit HUC Name East Indian Creek

Location it;)lgy CountyS24 T83N R22W 2.5milessouthwest of

Latitude 41.9904 N(ambient lake monitoring location)

Longitude -93.3637 W (ambient lake monitoring location)
Al¢ Primary Recreation

Designated Uses BLW) ¢ Aquaic Life
HH¢ Human health (fish consumptipdrinking wate)

Tributaries UnnamedTributary

Receiving Waterbody Unnamed Tributaryizast Indian Creek

Lake Surface Are@ 101 acres

Length of Shoreline 5.2miles

Shoreline Development Index 3.7

Maximum Depth® 36.9feet

Mean Depth® 12.7feet

Lake Volumé? 1,216acrefeet

Watershed Area 4,037acres(includes lakg

Watershed:Lake Rati) 39:1

HydraulicLake Residence Tint& 103days

D PerMay 2017bathymetric survey.
2) (Watershed Aea- Lake Area) / Lake Area
3 BATHTUB model prediction for average annual conditi®®&)(2016)
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Figure 21. Vicinity Map.
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Water QualityData
This report uses wateguality datafrom 20132016collected through the stawide survey of lowa
Lakedhy lowa State Universit{ySU)

ExistingWater Quality Improvement Plan

In 2008, a watershed technical advisory team was formed to discuss water quality improvement efforts
at Hickory Grove Lakgowa DNR2016) Subsequent aétity lead to the development of a Water

Quality Improvement PlaWQIP)yand a Watershed Management Action P{EWMAP)

In2011,aWQIPwas completed by lowa State University (Hickory Grove Lake Watershed, Water Quality
Improvement Plan Final Report, ZB2011)to addresghe water quality of Hickory Grove LakEhis
planaddressed bacteria as well as nutrient loadings to the lake WQé&Palsoincluded hydrologic and

lake eutrophication modelingthe Soil and Water Assessment Tool (SVéAm)lated hydréogy while

the BATHTUBodel focused orutrophication of the lake.

Attempts tolocatethesehistoricmodelsprovedunsuccessful. As a resulbwa DNR developed a STEPL
model to simulate hydrologyThe two models produced significantly different resuitith regards to
phosphorudoading to the lakeDespite the differences in phosphorus loading to the J&ke models
produced similar results mass reduction of phosphoruequired to achieve a TSI of less than 63 in the
lake.The previous WQIP calléor a reduction of approximately 1,600 Ibs of phosphorus and the current
WQIP call for a reduction of@7 |bs.Section 3etails the modeling results in full

Watershed Management Action Plan

In 2012-2013 a Watershed Management Action Plan (WMAP) fer iHickory Grove Lake watershed
wasprepared byDr. Michelle Soupiof lowa State UniversittheWMAPoutlined strategies for
improving the water quality of Hickory Grove Lake by redubamgeria E. coljload to the lakeand
addresing potential source of sedimentation and phosphorus (Soupir, n.d.).

In 2016 severalBest Management PracticeBNIP3 outlined in the WMARvere constructed to address
water quality issueas follows(Yoakum, A., n.d.)

9 Livestock exclusion of approximately Q@Bfeetof stream

1 Grade and streambank stabilization

1 Grassed buffer along the stream

1 Grade stabilization structure to trap sediment

In August 2018construction began on additional watershed improvementdudinglake restoration
projects. This work include

Partial lake drawdown

Removal of excess sedimehy dredging the sediment basin and selected areas of the lake
Shoreline stabilization

Rock check dams

Fsh habitat improvements

UJRI GAY3a GKS f1154aQ 2dzif SG Ay TN &G NHzOG dzNB
Carp eradication

=4 =4 -4 8 8 9 9

It is expectedhat these projects will take-2 years to completéSource:
https://www.storycountyiowa.gov/1465/Lak&estorationPlarrGoals) Much of the orgoing and
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completed work wilhelp improve the water quality at Hickory Grove Lakaddressing thalgae
impairment. A complete version of "WMAPIs available othe Story County websitat:
http://www.storycountyiowa.gov/DocumentCenter/View/3246/HickafgroveLeke  WMAP?bidld.

2.1.Hickory Grove Lake

Hydrology

Daily precipitation data were obtainedoimn the lowa¢ Central Climate Division weather statifrom

the lowa Environmental Mesoneibwnloadable from the IENIEM 2@0b). Daily potential
evapotranspiratbon (PET) datprior to January 1, 201#ere obtained from the lowa Ag Climate Network
and data obtained after January 1, 2014 were obtained from the ISU Soil Moisture Network
downloadable from the IEM (IEM, 20b). The lowa State Climatologist providesatjty control of these
data. Daily observationbetweenJanuary 1, 2010 and December 31, 2@&8e used in climate
assessment and model developmemable 22 reports weather station information

Table 22. Weather Sation Information for Hickory Grove Lake
Data Temperature/Precipitation Potential ET
ISU AgClimattsU Soil
Moisture Network
Station Name (ID) | lowag Central Climate Divisiof ~Ames(A130209/Ames¢

Network IACLIMATE

(IAC00% Horticulture SUCRDHAEEI4
Latitude 42.041r 42.0212°/42.7745
Longitude -93.3353 -93.4225/-93.5848°

Sourcehttps://mesonet.agron.iastate.edu/climodat

Average annual precipitation neblickory Groveakefor the analysis perioas36.8inches The

annual average precipitation during this time period was higher than thgea® annual averagef 34.8
inches.During tre analysiperiod, three of the tenwettest yearsand two of the driesyearson recod
sincel987wererecorded Figure 22 illustrates the annuabrecipitation totals, along with lake
evaporation (estimated as 70 percent of annual PERis chart shows an inverse relationship between
precipitation and lakevapotanspiration ET), mainly due to climatological factors such as cloud cover
and temperature Wet yearsn 2010, 2014 and2015show a surplus of precipitation, whitee dry years
of 2011, 2012, and 203 show a precipitation deficit in comparison to laké.E

Precipitation varies greatly by season in central lowa, with approximately 75 percent of annual rainfall
taking place in half of the year (April through September). Monthly average precipitation is illustrated in
Figure 23, dong with estimated evapotranspiration (ET) in the watershed based on vegetation cover.
Although precipitation is highest during the growing season, so is ET, and a monthly moisture deficit
occasionally occurs. Note that watershed ET is typically higlaerldke evaporation in the summer
months, a result of high temperatures and vegetation transpiring large volumes of moisture from the
soil during the peak of the growing season. It is often during this period that harmful algal blooms
develop in waterbodis, as water heats up and lake flushing is miniffilaé watershed to lake ratio

(39:1) indicates that rainfall events producing runoff and subsurface tile flow will impact lake water
levels much more dramatically than a lake with a relatively smaller wadels
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Rainfall runoff, direct precipitatigrevapotranspation, tile drainage shallowgroundwaterflow, and

deep aquiferrecharge NB | f £ LJ NI 2 F { KEStimatedireSiteiice e Na&sdddHA O & @
annual precipitation and evaporation data, Spreadsheet Tool for Estimating Pollutant Load (STEPL)

estimates of average annual inflow, and a water balance calculated within the BATHTUBThedel.

BATHTUB water balance calculatiodudesinflows (from STEPL), direct precipitation, evaporation

calculated from measured PETAanes lowa and lake morphontey.

During years of below average precipitatioesidence time increasetn wet years, the opposite is true
asresidence time decreasem lakes with smaller watershed to lak&tios,the residence time may be
longer than lakes witltarger watershedo lake ratios.

Morphometry

According to the most current bathymetric dafddy 2017), the surface area dilickory Grove Lakie
101.1acres Estimated water volumef the main lakds 1,216.3acrefeet (acft), with a mean depth of
12.7ft and a maximm depth 0f36.9ft locatedin the westernhalf ofthe lake The reservoir, like most
man-madestream impoundments, has an irregulttape with several small dissected arms that lead to
upland overland flow path€vidence of sedimentatioin the lakesuggststhat the watershed of

Hickory Grove Lalgas a large impact on water qualififhe significance of sediment (and associated
phosphoru$ loading from the watershed is further evidenced hg shoreline development index of

3.7, which is highValues grater than 1.0 suggest the shoreline is highly dissected and indicative of a
high degree of watershed influence (Dodds, 208yh indexes are frequently observed in rraade
reservoirs and it is not surprising that watershed processes are critically tampdor the chemical
physica) andbiological processes that take placeHitkory Grove Lakéake morphometry and
bathymetry data are shown iRigure 24.
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Hickory Grove Lake
Story County
Contour interval is three feet.

Maximum Depth - 36.9 ft

Mean Depth - 12,7 ft

Area - 101.1 acres

Volume - 1216.3 acre-ft

Lake ma May 2017
Depth (ft) ononicl datom Nab 63

Depihs adjusied to Crest Elevation

-0 Coordinales are UTM Zone 15
10 Aerial Pholo NAIP 2013
-

Legend
Boat Ramp

[ Parking Lot

@ Max Depth

1
: | County Park

450
Yards

Figure 24. 2013 Bathymetric Map ofHickoly Grove Lake
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2.2. TheHickory Grove Lak@atershed

The watershed boundary éfickory Grove Lakencompassed,037.0acres (including the lake) and is
illustrated inFigure 21. The watershedo-lake ratio 0f39:1is above the ideatondition of 20:1A

higher watershed to lake ratio indicates that watershed influences will have a larger impact on water
guality in Hickory Grove Lake and more work in the watershed will need to be done to see water quality
improvement.However, there @mains a high potential for successful lake restoratiignificant
mitigation of watershed influence will be required, andlake techniques may have short effective life
spans in the absence of watershed improvements and renovations. A prudent wadaersileagement
strategy should focus on problem areas that can be most easily addressed and implementing
alternatives that provide multiple benefits in addition to water quality, such as increased soil health,
erosion reduction, and habitat enhancement. Wiaieed management and implementation strategies
are discussed in more detail in Sectiog Wnplementation Planning.

Land Use

Land use information for the area wdsveloped using the Cropland Data Layer (CDL) f8, 2¢hich

was obtained from the Unitedt&es Department of Agriculture National Agricultural Statistics Service
(SUDANASS, 2016Review of current aerial photographs and windshield surveys confirmdathdtise

has changed very little, if any, sincel30The dominate land usis row cropswhich makes up
approximately 85 percent of the watershed. Row crops consist of corn and soybeans. The next largest
land use is forested lanthakingup approximately three (3) percent of the watershé¢table 23 and

Figure 25). Examination of the crop ground also shows ttiet majority of soll is tile draingdvhich
increases productivity of corn arsbybeansreduces erosiorand effects nutrient fate ard transport.

Table 23. Hickory Grove Lak@/atershedLand Uses

Land Use Description Area (acres) | Percent (%)
Farmstead Residences, Farm Buildings 84.8 2.1
Forest Bottomland, Coniferous, Deciduous 124.9 3.1
Grassland Ungrazed Grassland 127.3 3.2
Parkland Campgrounds, Picnic Areas 48.6 1.2
Pasture Grazed Grassland 15.0 0.4
Roads Highways and Impervious Areas 110.9 2.7
Row Crop Corn and Soybeans 3,413.2 84.5
Water/Wetland Water and Wetland 1123 2.8
Total 4,037.0 100.0

(1) IncludesHickory Grove La&Surface Area.
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Hickory Grove Lake
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SoilsQdimate, andTopography

TheHickory Grove Lak&atershed ign the Des Moines Lohavhichwas formed by glacial activity. Some
oftheidentifit 6t S F¥SI GdzNBa&a 2F GKAa flFyRaoOlFILS AyOfdzRS asl a
are barely perceptible on the grounbroad flats; natural ponds, lakes, and marshes sometimes referred

to as prairie potholes; and morainal ridg€Brior, 1991).

The watershed is made up mainly of the ClarNicolletWebster soil association. This association is
characterized byearly level to moderately sloping terrain; well drained to poorly drained, loamy sails.
The surface drainage is not well developed ambffiwater commonly accumulates in depressions or
prairie potholes. In addition, the soils in this association are well suited to row crops, if they are properly
drained andf erosion is controlled (USBMRCS, 1984).

As seen fronTable 24 the ClariorNicolletWebster soil associatiomake up79 percent of the soils in
the watershed.Table 24 alsoshows the soilsarea, percent areggeneral descriptiophydric soil group,
and typical slopesf the majorsoikin the waershed

Table 24. PredominantSoils of theHickory Grove Lak@/atershed

Area Hydric Soil | Typical Slopes
Soil Name | Area (ac)| (%) Description Group (%)
Loam Nearly level to moderately
Clarion 1,136.3 28.1 | sloping,well-drained moderately B 2-14

permeable soils on uplands.
Clayloam; Nearly level to moderately
Webster 1,080.5 26.8 | sloping,poorly drained, moderately C/D 0-2
permeable soils on uplands.
Loam; Nearly level to moderately
sloping,somewhat poorly drained,

Nicollet 966.4 23.9 . B/D 1-3
moderately permeable soils on
uplands.
Clay dam;Level and very gently

Canisteo 435.5 10.8 | sloping,poorly drained, moderately C/D 0-2
permeable soils on uplands.

Water 104.7 2.6

Loam; Gently sloping to very steep,

Lester 83.5 2.1 | well-drained moderately permeable C 2-16

soils on uplands.

Silt clay loamLevel and very gently

Okoboji 65.7 1.6 sloping,very poorly drained soils in C/D 0-1

upland depressions.

Clay loamGently slopig, poorly

drained, moderately permeable,

Harps 57.4 1.4 strongly calcareous soils on rims an C/D 0-2

low ridges around and between

depressions in uplands.

10 Soil Types 107.0 27
Totals 4,037.0 | 100.0 Varies Varies

FHnal Draft TMDL -21- January 2021



Hickory Grove Lake
Water Quality Improvement Description and History of Meadow Lake

The topography consists of gently iy and abundant moraines from previogkaciation of the region.
The most prominent landform patterns are the end moraioesated at the furthest extent of the
glaciation, and the shallow pothole wetlands creatgduneven melting as the glaciers recedétiese
landforms make up the typicndscape of the Des Moines lobe. Slopes are therefore mostly gently
sloping, to slopingyut there are areas of strongly sloping to moderately steep slopes where the
topographytransitions from upland regions to thegmthole formations

The devations in the watershed range from a maximunid@i77.3 feet North American Vertical Datum
1988 (NAVD 88) to a minimum@67.7feet NAVD 88. The average slope of the watersh@dBipercent
with nearly flat (0-2 percent)and gently sloping (2 5 percent) landnakingup a large percentage of
the watershed atpproximately91 percent Table 25 shows the percentage breakdown of slope
classifications throughout the watershedndFigure 26 illustratesthe distribution of the slopes within
the Hickory Grove Lakeatershed.

Table 25. Slopedassifications of theHickory Grove Lak@/atershed

Area Description of

Slope Class (%) (%) Slope Class
Class A (&; 2) 47.7 Nearly Flat
Class B (25) 43.4 Gentlysloping
Class C (68) 4.9 ModeratelySloping
Class D (8§ 15) 2.6 StronglySoping
Class E (16 30) 1.3 ModeratelySeep
Class F (30 and up) 0.1 Steep toVery Seep
Total 100.0

The caonbination of soil classification, slopgepography,and hydrologic soil group (discussed more in
Appendix D) indicate that the majority of agricultural areas inHiekory Grove Lak&atershedwould
needto be drained Approximately onehalf of the (2,0Z acres) watershed is drained through
subsurfaceile drains
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Figure 26. SlopeQassifications in theHickory Grove Lak®/atershed
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